Spinal cord microglial cells and DRG satellite cells rapidly respond to transection of the rat sciatic nerve.
Transection of the rat sciatic nerve induces retrograde changes in the dorsal root ganglia (DRG) neurons and in the motoneurons in the ventral grey matter of the lumbar L4-L6 spinal cord segments. In the ipsilateral dorsal grey matter and in the ipsilateral nucleus gracilis, transganglionic changes occur in the terminal fields of the centrally projecting axons of injured DRG neurons. As revealed by immunocytochemistry, the neuronal reactions were associated with a rapid proliferation and activation of microglial cells in the lumbar spinal cord as well as in the nucleus gracilis. Reactive microglial cells were detected as early as 24 h after sciatic axotomy. The microglial reaction had a maximum around day 7 postlesion and disappeared around 6 weeks after axotomy. In addition to light microscopy, activated, perineuronal microglia were identified by immuno-electron microscopy in the ventral grey matter. In the DRG, satellite cells constitutively expressed major histocompatibility complex (MHC) class II antigens. Sciatic axotomy led to a proliferation of satellite cells and an increased expression of MHC class II molecules in particular. This satellite cell reaction started 24 h after axotomy and continued to increase gradually until about 6 weeks after the lesion. Resident macrophages, detected in the DRG interstitial tissue by their expression of monocyte/macrophage markers, also reacted to sciatic axotomy. Our data suggest that (1) sciatic axotomy leads to a rapid microglial reaction in both the ventral and dorsal grey matter of the lumbar spinal cord and in the ipsilateral nucleus gracilis; (2) the immunophenotype of activated microglia following sciatic axotomy is comparable with that observed after axotomy of cranial nerves, e.g. the facial nerve; (3) satellite cells in DRG constitutively express MHC class II molecules; and (4) sciatic axotomy leads to a rapid activation of satellite cells and interstitial macrophages in the axotomized DRG.